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(57) ABSTRACT

A reception circuit 10 for receiving an analog broadcast and
outputting an audio signal based on the analog broadcast
includes a digital demodulation circuit 28 for digitally
demodulating an intermediate frequency signal obtained 1n
the reception circuit 10 at the reception time of the digital
broadcast 1s and outputting the audio signal based on the
digital broadcast, a control circuit 34 for controlling the
operating power source voltage of the digital demodulation
circuit 28, a detection circuit 31 for detecting the reception
of the analog broadcast, and a detection circuit 32 for
etecting the reception of the digital broadcast. only when
e detection circuit 31 detects the broadcast wave signal of
ne analog broadcast at the station-selection time and the
etection circuit 32 detects the broadcast wave signal of the
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digital broadcast, the operating power source voltage sup-
plied to the digital demodulation circuit 28 by the control
circuit 34.

5 Claims, 5 Drawing Sheets
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RECEIVER

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to a recerver for a broadcast
system 1n which analog broadcast signals and digital broad-
cast are broadcast signals 1in adjacent frequency bands.

2. Description of the Related Art

In the present AM broadcast and the FM broadcast, the
processing ol elements to be broadcast 1s being digitized,
however, the broadcast 1itself 1s based on an analog system.
However, if the broadcast 1s digitized, an additive data
service such as supply of broadcast having high sound
quality can be performed. The movement of the digitaliza-
tion of the broadcast itself 1s being activated because of
enhancement of a frequency using etficiency, etc.

However, 1n order to receive a digital broadcast, a digital
broadcast receiver 1s necessarily newly required in place of
an analog broadcast receiver which has been hitherto used.
Theretore, it 1s required to smoothly shift from the analog
broadcast to the digital broadcast with no resistance, and it
1s also required that the analog broadcast and the digital
broadcast are allowed to coexist during the shift period.

A broadcast system of enabling the coexistence 1s gener-
ally called as “IBOC (In Band On Channel) system”, and the
coexistence of the analog broadcast and the digital broadcast
can be implemented by setting the analog broadcast and the

digital broadcast 1n such a frequency arrangement as shown
in FIG. 1A, for example.

That 1s, in FIG. 1A, reference character SA represents a
broadcast wave signal (FM signal) of the hitherto-used
analog FM broadcast, and the carrier frequency thereof 1s
represented by TRX. When the broadcast wave signal of the
digital broadcast 1s allowed to coexist with the analog
broadcast wave signal SA, the broadcast wave signals SD,
SD of the digital broadcast are disposed so as to be adjacent
to both ends of the frequency band of the broadcast wave

signal SA.

However, 1n this case, only any one of the broadcast wave
signals SD, SD may be provided. Further, the program
content based on the broadcast wave signal SD 1s generally
set to be 1dentical to the program content based on the analog
broadcast wave signal SA. Further, 1n the future, the analog,
broadcast wave signal SA will be stopped to perform the
broadcast with only the digital broadcast wave signal SD, or
the broadcast wave signal SA will be used for the digital
broadcast. The shift from the analog broadcast to the digital
broad 1s estimated to be established over ten years to fifteen
years.

Accordingly, when a listener supports the above
coexistence, the listener needs a receiver being operatable
before and after the shift period, or a receiver for both the
broadcasts which can receive the analog broadcast and the
digital broadcast.

SUMMARY OF THE INVENTION

The present invention aims to enable reception of digital
broadcast wave signals without making a great modification
to a hitherto-used reception circuit for receiving analog
broadcast wave signals, and also to suppress undesired
power consumption.

Therefore, according to the present invention, there 1s
provided a receiver for a broadcasting system 1n which the
broadcast wave signal of an analog broadcast and the
broadcast wave signal of a digital broadcast are broadcast in
adjacent frequency bands, characterized by comprising:

a reception circuit for receiving the broadcast wave signal
of the analog broadcast and outputting an audio signal
based on the analog broadcast;
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a digital demodulation circuit for digitally demodulating
an 1ntermediate frequency signal obtained 1n the recep-
tion circuit when the broadcast wave signal of the
dlgltal broadcast 1s received, and outputting an audio
signal based on the digital broadcast;

a first detection circuit for detecting that the broadcast
wave signal of the analog broadcast 1s received;

a second detection circuit for detecting that the broadcast
wave signal of the digital broadcast 1s received; and

a control circuit for controlling supply of an operating
power source voltage to the digital demodulation
circuit, wherein the digital demodulation circuit is
supplied with the operating power source voltage by
the control circuit only when the first detection circuit
detects the broadcast wave signal of the analog broad-
cast and the second detection circuit detects the broad-
cast wave signal of the digital broadcast at a station-
selection time.

In the above receiver, each of the first and second detec-
fion circuit may include a circuit for detecting whether the
reception 1s performed at a signal intensity above a prede-
termined level.

The above receiver may further include display means
which 1s turned on to indicate that the broadcast wave signal
of the analog broadcast or the broadcast wave signal of the
digital broadcast 1s received, wherein the turn-on state of the
display means 1s made different between when the broadcast
wave signal of the analog broadcast 1s received and when the
broadcast wave signal of the digital broadcast 1s received.

The above receiver may further include display means
which 1s turned on to indicate that the broadcast wave signal
of the analog broadcast or the broadcast wave signal of the
digital broadcast is received, wherein the turn-on state of the
display means 1s made dlf_erent in accordance with whether
the broadcast wave signal of the digital broadcast 1s received
Oor not.

The above receiver may further include display means
which 1s turned on to 1ndicate that the broadcast wave signal
of the analog broadcast or the broadcast wave signal of the
digital broadcast 1s received, wherein the turn-on state of the
display means 1s made different on the basis of the output of
the first detection circuit and the output of the second
detection circuit.

According to the present invention, there 1s also provided
a receiver for a broadcasting system 1n which the broadcast
wave signal of an analog broadcast and the broadcast wave
signal of a digital broadcast are broadcast in adjacent
frequency bands, characterized by comprising:

a reception circuit for receiving the broadcast wave signal
of the analog broadcast and outputting an audio signal
based on the analog broadcast;

a digital demodulation circuit for digitally demodulating
an 1ntermediate frequency signal obtained 1n the recep-
tion circuit when the broadcast wave signal of the
digital broadcast 1s received, and outputting an audio
signal based on the digital broadcast;

a first detection circuit for detecting that the broadcast
wave signal of the analog broadcast 1s received;

a second detection circuit for detecting that the broadcast
wave signal of the digital broadcast 1s received; and

a control circuit for controlling the supply of an operating
power source voltage to the digital demodulation
circuit, wherein the digital demodulation circuit is
provided with a synchronous flag for representing
establishment of synchronization when the synchroni-
zation 1s established 1n the digital demodulation circuit;
the digital demodulation circuit 1s supplied with the
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operating power source voltage by the control circuit
when the first detection circuit detects the broadcast
wave signal of the analog broadcast and the second
detection circuit detects the broadcast wave signal of
the digital broadcast at a station-selection time; and the
supply of the operating power source voltage to the
digital demodulation circuit 1s continued when the
synchronous flag indicates it within a predetermined
time from the supply of the operating power source
voltage that the synchronization is established in the
digital demodulation circuit, and the supply of the
operating power source voltage to the digital demodu-
lation circuit 1s stopped when the synchronous flag does
not 1ndicate that the synchronization 1s established 1n
the digital demodulation circuit.

Accordingly, the power 1s consumed 1n the digital pro-
cessing circuit only when the digital broadcast 1s received.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A to 1C are frequency spectral diagrams showing,
an analog broadcast and digital broadcast frequency arrange-
ment,

FIG. 2 1s a systematic diagram showing an embodiment of
the present invention;

FIG. 3 1s a connection diagram showing an embodiment
of the present invention;

FIG. 4 15 a systematic diagram showing an embodiment of
the present invention; and

FIG. 5 15 a systematic diagram showing an embodiment of
the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

A preferred embodiment according to the present inven-
tion will be described hereunder with reference to the
accompanying drawings.

In FIG. 2, a part 10 above a chain line represents a
hitherto-used analog-broadcast reception circuit, and most
of the reception circuit 10 1s integrated into one chip.

Further, the reception circuit 10 1s used to receive FM
broadcast, for example.

At the reception time of an analog broadcast, the broad-
cast wave signal of the analog broadcast received by an
antenna 11 1s supplied to an antenna tuning circuit 12 of an
electronic tuning system to select and pick up a reception
signal SRX of targeted frequency tRX, and the reception
signal 1s supplied through a radio frequency amplifier 13 to
a mixer circuit 14.

Further, a local oscillation circuit 15 1s composed of PLL
to form a local oscillation signal SLO whose frequency 1s far
away from the reception frequency tRX by an intermediate
frequency fIF, and this signal SLO 1s supplied to the mixer
circuit 14. At this time, a part of a control voltage supplied
to VCO (not shown) of PLL constituting the local oscillation
circuit 15 1s supplied as a station-selection voltage to the
antenna tuning circuit 12.

As described above, the reception signal SRX 1s
frequency-converted to the intermediate frequency signal
SIF (intermediate frequency fIF). In this case, when the
reception signal SRX 1s a coexistence type broadcast wave
signal shown 1n FIG. 1A, the mntermediate frequency signal
SIF has, at the position of the intermediate frequency {IF, an
intermediate frequency signal SAI which 1s obtained by
frequency-converting the broadcast wave signal SA of the
analog broadcast, and also has, at both the sides (or at the
one side) thereof, an intermediate frequency signal SDI
which 1s obtained by frequency-converting the broadcast
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wave signal SD of the digital broadcast. When the reception
signal SRX 1s a broadcast wave signal SA of the analog
broadcast, the mtermediate frequency signal SIF has only
the 1ntermediate frequency signal SAL.

The 1ntermediate frequency signal SIF 1s supplied to a
band pass filter 16 to pick up the mtermediate frequency
signal SAI of the analog broadcast, the signal SAI 1is
supplied through an amplifier 17 to an FM demodulation
circuit 18 to demodulate a stereo composite signal, and this
signal 1s supplied to a stereo demodulation circuit 19 to pick
up audio signals L and R of left and right channels. In the
reception circuit 10, the reception of the analog broadcast
wave signal 1s performed as described above.

In the present invention, a power-saving/display circuit 30
1s constructed as described above. That 1s, when the recep-
tion signal SRX 1s a coexistenc type broadcast wave signal,
the mntermediate frequency wave signal SIF shown 1n FIG.
1B 1s picked up from the mixer circuit 14, and this signal SIF
1s supplied to a band pass filter 26 to pick up the intermediate
frequency signal SDI of the digital broadcast, and the signal
SDI 1s supplied through am amplifier 27 to a digital demodu-
lation circuit 28. The demodulation circuit 28 executes the
signal processing corresponding to the broadcast system of
the digital broadcast on the intermediate frequency signal
SDI thus supplied to demodulate and output the analog
audio signals L, R of the left and right channels.

A part of the intermediate frequency signal SAI 1n the
amplifier 17 1s supplied to a level detection circuit 31. When
the reception level of the broadcast wave signal SA of the
analog broadcast 1s above a predetermined value, a detection
signal S31 having “H” level 1s picked up, and the signal S31
1s supplied to AND circuits 33, 36. Actually, the detection
circuit 31 1s a tuning display circuit for driving an LED 37
on the basis of the output signal S31 thereof to perform
tuning display.

Further, a part of the intermediate frequency signal SDI 1n
the amplifier 27 1s supplied to a level detection circuit 32.
When the reception level of the broadcast wave signal SD of
the digital broadcast 1s above a predetermined level, a
detection signal S32 having “H” level 1s picked up, and the
signal S32 1s supplied to the AND circuit 33.

The output signal S33 of the AND circuit 33 1s supplied
to a power control circuit 34, and when S33=“H”, the
operating power source voltage thereof 1s supplied from the
power control circuit 34 to the digital demodulation circuit

28.

Further, the detection signal S32 of the detection circuit
32 1s supplied to a pulse forming circuit 35, a pulse P35
having the following variation behavior 1s formed, and this
pulse P35 1s supplied to an AND circuit 36:

for S32=“L", the level 1s fixed to “H” level, and for

S32="H", the level 1s mverted every 0.5 second, for
example.

The output signal S36 of the AND circuit 36 1s supplied to
a display device, for example, an LED 37.

According to the above construction, the following opera-
tion 1s carried out according to the reception signal SRX.

(1) When the reception signal SRX is a broadcast wave
signal SA of the analog broadcast

In this case, S31="H”. Further, S32=“L", and thus P35=

“H”. Accordingly, S36="H", so that the LED 37 1s continu-
ously turned on.

Further, 1n this case, S32=“L”, and thus S33=“L".
Accordingly, the supply of the operating power source
voltage from the power control circuit 34 to the demodula-
fion circuit 28 1s stopped. Accordingly, no power 1s con-
sumed 1n the demodulation circuit 28.
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(2) When the reception signal SRX is a coexistence type
broadcast wave signal

In this case, S31="H". Further, S32="H", so that the pulse
P35 1s mnverted every 0.5 second, for example. Accordingly,

the signal S36 1s inverted 1n synchronism with the pulse P335,
and thus the LED 37 1s intermittently turned on, that 1s, it
flashes on and off.

Further, 1n this case, S31=“H” and S32=“H”, so that
S33="“H". Therefore, the operating power source voltage 1s
supplied from the power control circuit 34 to the demodu-
lation circuit 28. Accordingly, the demodulation circuit 28

executes the demodulation processing thereof, thereby out-
putting the audio signals L, R based on the digital broadcast
from the demodulation circuit 28.

(3) When no broadcast is received

In this case, since S31="“L", S36="L", and the LED 37 1s
turned out.

Further, since S31=“L" and S32=“L", S33=“L"” and thus
no operating power source voltage 1s supplied to the
demodulation circuit 28.

As described above, according to the receiver, the digital
broadcast can be received without making any large modi-
fication to the hitherto-used analog broadcast reception
circuit 10 by merely adding a circuit below the chain line. In
addition, when the broadcast thus received 1s an analog
broadcast, the LED 37 1s continuously turned on. For the
coexistence type broadcast, the LED 37 flashes on and off,
and when no broadcast 1s received, the LED 37 1s turned out.

Therefore, 1t can be known on the basis of the turn-on
state of the LED 37 whether the broadcast 1s received, and
if 1t 1s received, 1t can be also known whether the broadcast
1s an analog broadcast or a coexistence type broadcast
(digital broadcast).

Since the operating power source voltage 1s supplied to
the digital demodulation circuit 28 only when the broadcast
received contains the digital broadcast, extra power con-
sumption can be suppressed. That 1s, the power consumption
of an analog broadcast receiver 1s equal to about 30 mW. On
the other hand, the power consumption of the digital broad-
cast receiver 1s equal to about 1W and it corresponds to
about 30 times as high as the power consumption of the
analog broadcast receiver. Therefore, 1f the operating power
source voltage 1s supplied to the digital demodulation circuit
28 at all times 1n a receiver which can receive the analog,
broadcast and the digital broadcast, large power 1s consumed
even when the analog broadcast 1s received.

However, 1n the above-described receiver, when the ana-
log broadcast 1s received, the supply of the operating power
source voltage to the digital demodulation circuit 28 1is
stopped, so that extra power consumption can be suppressed.

Further, since the operation of the digital demodulation
circuit 28 1s stopped at the station-selection time, any noise
signal occurring in the digital demodulation circuit 28 does
not disturb the station-selection operation and the detection
of the reception level, and 1t can be surely 1dentified whether
the digital broadcast wave signal 1s received.

FIG. 3 shows an embodiment of the AND circuit 36. That
1s, a transistor Q31 at the last stage of the detection circuit
31 1s set as an open collector, and a current restricting,
resistor R31 and an LED 37 are connected 1n series between
the collector and a power source terminal T31. It 1s assumed
that when the reception level of the broadcast wave signal
SA of an analog broadcast 1s above a predetermined value,
the transistor Q31 1s switched on. Further, when the recep-
tion circuit 10 1s used for a receiver which receives only the
analog broadcast, the tuning display 1s carried out by the
above connection.

Further, the output terminal of the pulse forming circuit 35
1s connected to the base of a transistor Q32, and the ematter
of the ftransistor Q33 1s connected to the ground. The
collector thereof 1s connected to the power source terminal

10

15

20

25

30

35

40

45

50

55

60

65

6

131 through resistors R33, R32. The intermediate point
between the resistors R32, R33 1s connected to the base of
the transistor Q33, and the emaitter and the collector thereof
are connected to the LED 37 1n parallel. The output signal
P35 of the forming circuit 35 1s set as follows:

for S32="“L", the output signal P35 1s fixed to “L” level,
and

for S32="H", the output signal P35 1s mverted every 0.5
second.

According to the above construction,

(1) when the reception signal SRX is the broadcast wave
signal SA of the analog broadcast

In this case, S32="L" and thus P35=“L". Therefore, the
transistor Q32 1s switched off, and thus the transistor Q33 1s
also switched off. Further, at this time, the transistor Q31 1s
switched on by receiving the analog broadcast wave signal.

Accordingly, the LED 37 1s continuously turned on.

(2) When the reception signal SRX is a coexistence type
broadcast wave signal

In this case, simnce S32=“H", the pulse P35 1s mverted
every 0.5 second, and thus the transistor Q33 1s switched
on/off in accordance with the inversion of the pulse P35. At
this time, since the analog broadcast i1s received, the tran-
sistor Q31 1s switched on. Accordingly, the LED 37 flashes
on and off in synchronism with the pulse P35.

(3) When no broadcast is received

In this case, since the transistor Q31 1s off, the LED 37
goes out.

Accordingly, 1t can be known on the basis of the state of
the LED 37 whether the broadcast 1s received, and 1f 1t 1s
received, 1t can be also known whether the broadcast 1s an
analog broadcast or coexistence type broadcast.

In the receiver shown 1n FIG. 4, 1t can be more surely
identified whether the digital broadcast wave signal is
received. That 1s, the reception circuit 10 and the demodu-
lation systems 26 to 28 for the digital broadcast are con-
structed as described with reference to FIG. 2, however, a
timer circuit 38 1s provided in place of the AND circuit 33.

The timer circuit 38 1s supplied with detection signals
S31, S32 of the detection circuits 31, 32 as trigger input, and
the timer circuit 38 1s triggered when both of the signals S31,
S32 are set to “H”. The timer circuit 38 1s designed so that
the output signal S38 thereof 1s set to “H” level during a
predetermined time T from the time when the timer circuit 38
1s triggered, for example, during about T=1 second.

Further, a synchronous flag S28 representing whether the
synchronization of the digital processing 1n the demodula-
tion circuit 28 1s established from the demodulation circuit
28, and 1if the synchronization 1s established, a synchronous
flag S28 of “H” level 1s picked up. This flag S28 1s supplied
to the timer circuit 38, and for S28=“H”, the state of
S38=“H" 1s held.

The output signal S38 1s supplied to the power control
circuit 34, and for S38=“H”, the operating power source
voltage thereof 1s supplied from the power control circuit 34
to the digital demodulation circuit 28. Further, 1in place of the
detection signal S32, the synchronous flag S28 1s supplied to
the pulse forming circuit 35.

According to the above construction, when a broadcast 1s
received, the following operation is carried out according to
the broadcast thus received.

(1) When an analog broadcast wave signal is received

In this case, since S32=“L"", the timer circuit 38 1s not
triggered, and S38=“L" 1s kept. Accordingly, no operating
power source voltage 1s supplied from the power control
circuit 34 to the demodulation circuit 28. Therefore, no
power 15 consumed 1n the demodulation circuit 28.

Since no operating power source voltage 1s supplied to the
demodulation circuit 28, S28=“L” and thus P35=“H".

Further, since the analog broadcast wave signal 1s received,
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S31="H". Accordingly, S36="H”, and thus the LED 37 is
continuously turned on.

(2) When a coexistence type broadcast wave signal is
recerved

In this case, when a broadcast 1s received, S31=“H”, and
S32=“H". Therefore, the timer circuit 38 1s trigeered, and
S38=“"H”. Accordingly, the operating power source voltage

1s supplied from the power control circuit 34 to the demodu-
lation circuit 28, and the demodulation circuit 28 executes its
demodulation processing.

When a digital broadcast wave signal 1s normally
received, the synchronization 1s established 1n the demodu-
lation circuit 28 before the period T (for example, 1 second)
clapses from the time when the timer circuit 38 1s triggered,

and S28="H” 1s set.

By the synchronous flag S28, the state of S38="H" 1s kept
during S28="H”. Accordingly, the operating power source
voltage continues to be supplied to the demodulation circuit
28 even after the period T, and the demodulation circuit 28
continues to perform the demodulation processing.
Therefore, audio signals L, R based on the digital broadcast
are output from the demodulation circuit 28.

In this case, since S28="H”, the pulse P35 is inverted
every 0.5 second. Accordingly, the signal S36 1s 1inverted 1n
synchronism with the pulse P35, so that the LED 37 flashes
on and off. On the other hand, when no digital broadcast 1s
normally received, for example when S32 1s set to “H” due
to a noise signal, no synchronization of the demodulation
circuit 28 1s established not only during the period t from the
fime when the timer circuit 38 1s triggered, but also after the
pertod T, so that the state of S28=“L" 1s still kept. If
S28=“L", the state 1s shifted from S38=“H" to S38="L"
when the period T elapses.

Accordingly, no operating power source voltage 1S sup-
plied to the demodulation circuit 28 from the time when the
period T elapses. Therefore, no power 1s consumed 1n the
demodulation circuit 28.

Further, when the period t elapses, S28=“L", and thus
P35=“H”. At this time, S31="H” , and thus S36="H".
Accordingly, the LED 37 1s continuously turned on. That 1s,
when the detection signal S32 of the detection circuit 32
shows that the digital broadcast i1s received, the operating
power source voltage 1s first supplied to the demodulation
circuit 28 during the time T to check whether the synchro-
nization of the demodulation circuit 28 1s established. If the
synchronization 1s established, 1t 1s judged that the audio
signals L, R of the digital broadcast can be normally
demodulated, and the demodulation circuit 28 1s subse-
quently operated. Further, the LED 37 flashes on and off to
let the listener to know that the digital broadcast can be
received.

However, 1f the synchronization i1s not established as a
result of the check on the establishment of the
synchronization, it 1s judged that the audio signals L, R of
the digital broadcast cannot be normally demodulated, and
the subsequent demodulation circuit 28 1s powered ofl.
Further, the LED 37 1s continuously turned on to inform that
the reception for the analog broadcast 1s allowed.

(3) When no broadcast is received

In this case, since S31="“L", S38=“L", and no operating,
power source voltage 1s supplied to the demodulation circuit
28. Further, S31=“L", S36=“L", and the LED 37 1s turned
out.

As described above, according to the receiver, 1t 1s
checked whether the synchronization of the digital demodu-
lation circuit 28 1s established. Only when the synchroniza-
tion 1s established, the supply of the operating power source
voltage to the demodulation circuit 28 1s carried out to
operate the demodulation circuit 28, and the LED 37 is
displayed to flash on and off. Accordingly, 1t can be more
surely 1dentified whether t he digital broadcast wave signal
1s received.
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Further, when the digital broadcast wave signal 1s not
normally received, the operating power source voltage 1s
supplied to the demodulation circuit 28 during only the
period needed for the identification (that is, the period 7).
Therefore, extra power consumption can be surely sup-
pressed.

FIG. 5 shows a case where the reception circuit 10 1s
constructed as a direct conversion type. When the analog
broadcast wave signal or digital broadcast wave signal 1s
stationarily received, the reception 1s carried out as follows.

That 1s, the broadcast wave signal received by the antenna

11 1s supplied to the antenna tuning circuit 12 of the
clectronic tuning system to select and pick up the reception
signal SRX of target frequency fRX, and the signal SRX 1s
supplied through the RF amplifier 13 to the first and second
mixer circuits 141 and 14Q).

Further, the local oscillation circuit 15 1s constructed by
PLL, and local oscillation signals SLI, SLQ which are
different in phase by 90° are formed on the basis of an
oscillation frequency equal to the reception frequency FRX.
These signals SLI, SLQ are supplied to the mixer circuits
141, 14Q, respectively. At this time, a part of the control
voltage supplied to the VCO (not shown) of the PLL
constituting the local oscillation circuit 15 1s supplied as a
station-selection voltage to the antenna tuning circuit 12.

As described above, the reception signal SRX 1s
frequency-converted to the intermediate frequency signals
SII, SIQ in the mixer circuits 141, 14Q), and these signals SII,
SIQ are picked up from the mixer circuits 141, 14Q.

In this case, the frequency of the local oscillation signals
SLI, SLQ 1s equal to the reception frequency f(RX.
Therefore, when a broadcast shown 1n FIG. 1A 1s received,
the mntermediate frequency signals SII, SIQ have an inter-
mediate frequency of zero, for example, as shown in FIG.
1C, and are provided at the low area side with signals SAI,
SAQ to which the analog broadcast wave signal SA 1is
frequency-converted, and also provided at the high area side
with signals SDI, SDQ to which the digital broadcast wave
signal SD 1s frequency-converted. At this time, the signals
SII, SIQ are different 1n phase by 900 in connection with the
phase of the local oscillation signals SLI, SLQ.

The intermediate frequency signals SII, SIQ are supplied
to low pas filters 161, 16Q to pick up the signals SAI, SAQ
from the signals SII, SIQ, and these signals SAI,SAQ are
supplied to an analog processing circuit 40 through ampli-
fiers 171, 17Q. The processing circuit 40 performs phase
processing, operation processing, etc. on the signals SAI,
SAQ, and also performs stereo demodulation processing on
these signals to pick up the audio signals L, R of the analog
broadcast from the signals SAI, SAQ.

Further, the intermediate frequency wave signals SII, SIQ
from the mixer circuits 141, 14Q are supplied to band pass
filters 261, 26Q to pick up the signals SDI, SDQ from the
signals SII, SIQ, and these signals SDI, SDQ are supplied to
the digital processing circuit S0 through amplifiers 271, 27Q.
The processing circuit 50 performs the signal processing
corresponding to the broadcast system of the digital broad-
cast to restore the audio signals L, R from the intermediate
frequency signals SDI, SDQ.

Further, the intermediate frequency signals SAI, SAQ 1n
the amplifiers 171, 17Q are supplied to the level detection
circuit 31 to pickup the detection signal S31. The interme-
diate frequency signals SDI, SDQ 1n the amplifiers 271, 27Q
are supplied to the level detection circuit 32 to pick up the
detection signal S32. These detection signals S31, S32 are
used 1n the power save/display circuit 30 as described on the
receiver of FIG. 2 (or FIG. 3).

Accordingly, this receiver can also receive the digital
broadcast wave signal without making any great modifica-
tion to the hitherto-used reception circuit 10 for the analog
broadcast wave signals. Further, 1t can be also known on the
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basis of the turn-on state of the LED 37 whether the
broadcast wave signal thus received 1s an analog broadcast
wave signal or coexistence type broadcast wave signal.
Further, only when the digital broadcast wave signal 1s
contained in the broadcast wave signal received, the oper-
ating power source voltage 1s supplied to the digital
demodulation circuit 28, so that extra power consumption

can be suppressed. At the station-selection time, the noise
signal occurring 1n the digital processing circuit 28 does not
affect the station-selection operation and the detection of the
reception level. In addition, it can be surely identified
whether the digital broadcast wave signal 1s received.

In the above description, the power control circuit 34 may
be a circuit for suppressing the power consumption of the
digital demodulation circuit 28 when the digital broadcast
wave signal 1s not received. Further, the signals S31, 532,
S28 may be processed by a microcomputer and software to
form the signals S33, S36, S38.

According to the present invention, the digital broadcast
wave signal can be received without making any great
modification to the hitherto-used reception circuit for the
analog broadcast wave signal. In addition, 1t can be also
known on the basis of the turn-on state of the display device
whether the broadcast wave signal received 1s an analog,
broadcast wave signal or coexistence type broadcast wave
signal. The operating power source voltage 1s supplied to the
digital demodulation circuit only when the digital broadcast
wave signal 1s contained in the broadcast wave signal
received, and thus extra power consumption can be sup-
pressed.

Further, at the station-selection time, the operation of the
digital demodulation circuit 1s stopped. Therefore, the noise
signal occurring in the digital processing circuit does not
disturb the station-selection operation and the detection of
the reception level. In addition, it can be surely identified
whether the digital broadcast wave signal 1s received. Only
when the synchronization of the digital demodulation circuit
1s established, the demodulation circuit 1s operated, so that
it can be surely 1dentified whether the digital broadcast wave
signal 1s received.

What 1s claimed 1s:

1. A recewver for a broadcasting system i1n which a
broadcast wave signal of an analog broadcast and a broad-
cast wave signal of a digital broadcast are broadcast in
adjacent frequency bands, the receiver comprising;:

a reception circuit for receiving the broadcast wave signal
of the analog broadcast, for receiving the broadcast
wave signal of the digital broadcast, for converting the
received signal 1nto an 1ntermediate frequency signal,
and outputting a first audio signal based on the analog
broadcast when the analog wave signal of the analog
broadcast 1s received,

a digital demodulation circuit for digitally demodulating
the intermediate frequency signal obtained in said
reception circuit when the broadcast wave signal of the
digital broadcast 1s received and when power from a
power control circuit 1s supplied thereto and for out-
putting a second audio signal based on the digital
broadcast;

a first detection circuit for detecting that the broadcast
wave signal of the analog broadcast 1s received based
on said intermediate frequency signal obtained in the
reception circuit;

a second detection circuit for detecting that the broadcast
wave signal of the digital broadcast 1s received based

on said intermediate frequency signal obtained in the
reception circuit; and

a control circuit for controlling said power control circuit
to supply an operating power source voltage to said
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digital demodulation circuit, wherein said digital
demodulation circuit 1s supplied with the operating
power source voltage by said control circuit only when
said first detection circuit detects the broadcast wave
signal of the analog broadcast while said second detec-
tion circuit simultaneously detects the broadcast wave
signal of the digital broadcast at a station-selection
time, and

wherein each of said first detection circuit and said second
detection circuit includes a respective circuit for detect-
ing whether reception at the reception circuit 1s per-
formed on a signal having an intensity above a prede-
termined level.

2. A receiwver for a broadcasting system in which a
broadcast wave signal of an analog broadcast and a broad-
cast wave signal of a digital broadcast are broadcast in
adjacent frequency bands, the receiver comprising:

a reception circuit for receiving the broadcast wave signal
of the analog broadcast, for receiving the broadcast
wave signal of the digital broadcast, for converting the
received signal mto an intermediate frequency signal,
and outputting a first audio signal based on the analog
broadcast when the analog wave signal of the analog
broadcast 1s received,

a digital demodulation circuit for digitally demodulating
the intermediate frequency signal obtained 1n said
reception circuit when the broadcast wave signal of the
digital broadcast 1s received and when power from a
power control circuit 1s supplied thereto and for out-
putting a second audio signal based on the digital
broadcast;

a first detection circuit for detecting that the broadcast
wave signal of the analog broadcast 1s received based
on said intermediate frequency signal obtained in the
reception circuit;

a second detection circuit for detecting that the broadcast
wave signal of the digital broadcast 1s received based
on said intermediate frequency signal obtained in the
reception circuit; and

a control circuit for controlling said power control circuit
to supply an operating power source voltage to said
digital demodulation circuit, wherein said digital
demodulation circuit 1s supplied with the operating
power source voltage by said control circuit only when
said first detection circuit detects the broadcast wave
signal of the analog broadcast while said second detec-
tion circuit stmultaneously detects the broadcast wave
signal of the digital broadcast at a station-selection
time, and

further comprising display means turned on to indicate
that the broadcast wave signal of the analog broadcast
or the broadcast wave signal of the digital broadcast 1s
received at the reception circuit, wherein a turn-on state
of said display means is different when the broadcast
wave signal of the analog broadcast 1s received than
when the broadcast wave signal of the digital broadcast
1s received.

3. A receiver for a broadcasting system 1n which a
broadcast wave signal of an analog broadcast and a broad-
cast wave signal of a digital broadcast are broadcast in
adjacent frequency bands, the receiver comprising:

a reception circuit for receiving the broadcast wave signal
of the analog broadcast, for receiving the broadcast
wave signal of the digital broadcast, for converting the
received signal into an intermediate frequency signal,
and outputting a first audio signal based on the analog,
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broadcast when the analog wave signal of the analog
broadcast 1s received;

a digital demodulation circuit for digitally demodulating
the intermediate frequency signal obtained in said

12

digital demodulation circuit, wherein said digital
demodulation circuit 1s supplied with the operating
power source voltage by said control circuit only when
said first detection circuit detects the broadcast wave

reception circuit when the broadcast wave signal of the 3 signal of the analog broadcast while said second detec-
digital broadcast 1s received and when power from a tion circuit simultaneously detects the broadcast wave
power control circuit i1s supplied thereto and for out- signal of the digital broadcast at a station-selection
putting a second audio signal based on the digital time, and
broadcast; g further comprising display means turned on to indicate
a first det.ection circuit for detecting, tl}at the. broadcast that the broadcast wave signal of the analog broadcast
wave signal of the analog broadcast 1s received based or the broadcast wave signal of the digital broadcast is
on said intermediate frequency signal obtained in the received at the reception circuit, wherein a turn-on state
receplion circuit; of said display means is different on the basis of an
a second detection circuit for detecting that the broadcast output of said first detection circuit and an output of

wave signal of the digital broadcast 1s received based
on said intermediate frequency signal obtained 1n the
reception circuit; and

said second detection circuit.
5. A receiwver for a broadcasting system 1n which a

broadcast wave signal of an analog broadcast and a broad-
cast wave signal of a digital broadcast are broadcast in
adjacent frequency bands, comprising:

a control circuit for controlling said power control circuit
to supply an operating power source voltage to said »,

digital demodulation circuit, wherein said digital
demodulation circuit 1s supplied with the operating
power source voltage by said control circuit only when
said first detection circuit detects the broadcast wave
signal of the analog broadcast while said second detec-

on said intermediate frequency signal obtained 1n the
reception circuit; and

a control circuit for controlling said power control circuit
to supply an operating power source voltage to said

a reception circuit for receiving the broadcast wave signal
of the analog broadcast, for receiving the broadcast
wave signal of the digital broadcast, for producing an
intermediate frequency signal, and outputting a first

25 . .
tion circuit simultaneously detects the broadcast wave E{uc.ilo signal base.d on‘the.analog' b.roadcast, '
signal of the digital broadcast at a station-selection a digital demodulation circuit for digitally demodulating
time, and the 1ntermediate frequency signal obtained 1n said
further comprising display means turned on to indicate reception circuit when the broadcast wave signal of the
that one of the broadcast wave signal of the analog 30 d1g1Fal l.)roadcast 1S recewecﬁi flﬂd outputting a second
broadcast and the broadcast wave signal of the digital audio signal based on the digital broadcast;
broadcast 1s received at the reception circuit, wherein a a first detection circuit for detecting that the broadcast
turn-on state of said display means 1s different 1n wave signal of the analog broadcast 1s received at the
accordance with whether the broadcast wave signal of reception circuit;
the digital broadcast 1s recerved. 35 a second detection circuit for detecting that the broadcast
4. A recewver for a broadcasting system 1n which a wave signal of the digital broadcast 1s received at the
broadcast wave signal of an analog broadcast and a broad- reception circuit; and
cast wave signal of a digital broadcast are broadcast in L . .
adjacent frequency bands, the receiver comprising: a control circut for controlling . Supp!y of an Operaling
LT, . . power source voltage to said digital demodulation
arecf:efhtlon micultbfor 1;@61:11? the brpgdcaingge Siignai 0 circuit, wherein said digital demodulation circuit is
O He alalog bIodticast, 101 TeCelVilly the broddeds rovided with a synchronous flag for representin
wave signz}l of tl}e digitaﬁl broadc:ilst, tor convertiqg the Establishment of syynchronization ifhen Sylll)chronizag-
re%ewetd Sstgnal 1111{'0 t‘m iiqterqledllalt)e frzquelif]y mgr;al, tion 1s established 1n said digital demodulation circuit,
and outputting a first audio signal based on the analog wherein
broadcast when the analog wave signal of the analog 45 4 dieital demodulati it ed with th
broadcast is received: sal 1gt1 al demodulation c11rtcu1 ;S squ 1€ t vin . i
. . L .. _ operating power source voltage by said control circul
d (H]glta_l ?emogl_llimofn circuit for. dlgitaﬂgt ‘j_‘e“:f‘j‘_“lat”% when said first detection circuit detects the broadcast
¢ HICHRCUIIE trequenicy slghidl ObRIned 1 54l wave signal of the analog broadcast and said second
(rffciptf%n c1gcu1ttufhen thf?’ bgoadzast;r ave mgnalfof the - detection circuit detects the broadcast wave signal of
pi)%;’ ;r cé?lilroclaiirzzsuirtefselzlfpp?ig q ?l;eizt(fzjgr fol;og:n&.l the digital broadcast at a station-selection time, and
. . L whereln
putting a second audio signal based on the digital _ _
broadeast: the supply of the operating power source voltage to said
" o _ digital demodulation circuit 1s continued when the
a first detﬁectmn circuit for detecting tl}at the‘ broadcast o synchronous flag indicates, within a predetermined
wave signal of the analog broadcast 1s received based time from the supply of the operating power source
ol sa;d 111’[6:31'1116::?1&’[6 frequency signal obtaned n the voltage, that the synchronization 1s established 1n said
reception circuit; dioital demodulat U d th v of th
_ o _ gital demodulation circuit, and the supply or the
a second detection circuit for detecting that the broadcast operating power source voltage to said digital demodu-
wave signal of the digital broadcast is received based | lation circuit is stopped when the synchronous flag does

not 1ndicate that the synchronization 1s established 1n
said digital demodulation circuit.
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